ABSTRACT. The runaway O9.5 V star AE Aur is moving across the line of sight behind the curtain provided by the emission/reÑection nebula IC 405. The interstellar line spectrum of AE Aur was examined on a HIRES spectrogram obtained in 1998 to determine if there had been any change since the original high-resolution observations by Adams in the 1940s. No equivalent widths were published by Adams, so only a comparison of radial velocities was possible. No signiÐcant changes over the intervening half-century were detected ; during that time the cross motion of AE Aur in the plane of the sky amounted to about 1450 AU. Similarly, no convincing changes were found in the interstellar Ca II lines of the runaway O star k Col.
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There is evidence that Ðne structure exists in the interstellar medium. For example, some of the Ðlaments in the Pleiades reÑection nebulosity have widths of less than 103 AU. On a much smaller scale, Marscher, Moore, & Bania (1993) found changes in lines seen in absorption H 2 CO against two extragalactic radio sources. From the drift of the line of sight across the foreground galactic cloud of about 4 AU yr~1, they inferred from the changes over a time interval of 2.05 yr that the formaldehyde clumps had sizes of 10 AU or less. The 0.6 km s~1 di †erence between the velocities of two molecular lines in the optical spectra of the components of o Oph, imbedded in the molecular cloud of the same name with a projected separation of about 450 AU (Adams 1949) , is probably too small to be taken as signiÐ-cant. Even in the di †use intercloud medium there is the suggestion of Ðne structure. Meyer & Blades (1996) and Watson & Meyer (1996) reported di †erences in the structure of the interstellar Na I lines between the components of binary stars whose projected separations ranged from 480 to 29,000 AU. Heiles (1997) reviewed this evidence, as well as changes in the H I 21 cm absorption lines observed against several extragalactic sources, and suggested that cold, dense "" tiny-scale ÏÏ structures do exist in the interstellar medium. What might be direct detection of such a tiny cloudlet was reported by Herbig (1996) : the nucleus of the peculiar nebula IC 349, currently in the process of dissipation in the radiation Ðeld of the Pleiades as it passes through that cluster. This paper reports on an inconclusive attempt to detect changes in optical interstellar lines as the line of sight to an early-type star sweeps across an emission/reÑection nebula. Normally, massive OB stars move very slowly with respect to the clouds where they form, but an observational opportunity exists in the case of high-velocity OB stars which may now be located far from their birthplaces. A particularly favorable example is the O9.5 V star AE Aur (\HD 34078), which together with k Col was ejected from the general region of the Orion Nebula about 2.7 Myr ago (Blaauw & Morgan 1954) . AE Aur (which despite the designation does not appear to be variable in light) currently illuminates the remarkable nebulosity IC 405 (Herbig 1958) . Because of its reddening [E(B[V ) \ 0.52] and strong interstellar line spectrum, AE Aur is likely to be seen through some of that structure.
The spectrum of AE Aur in the blue-violet was observed photographically by Adams (1949) at some time between 1943 and 1946 with the spectrograph of the Mount coude Wilson 100 inch telescope. The highest dispersion then available, 2.9 mm~1, corresponds to a resolution of about A 45,000. In order to see if there had been any perceptible change in the interstellar spectrum of AE Aur, a new (CCD) spectrogram of the star was obtained in 1998 October with the HIRES spectrograph of the Keck I telescope.1 It covered the 3400È4900 region with about the same dis-A persion and the same resolution as AdamsÏs, but its signalto-noise ratio of 600 was probably higher. The interstellar spectrum of AE Aur has also been studied by Allen (1994) . Table 1 lists all the interstellar lines measured on the 1998 spectrogram. Column (1) contains the laboratory wavelength and column (2) wavelengths are from Carrington & Ramsay (1982) or Douglas & Morton (1960) , those of the atomic lines are from Morton (1991) or Welty, Morton & Hobbs (1996) , while the CH and CN wavelengths are those quoted by Black & Van Dishoeck (1988) . Column (4) gives the heliocentric velocity measured on the 1998 spectrogram with reference to the modern wavelengths of column (1), while column (3) is the same measurement reduced with the laboratory wavelengths assumed by Adams (1949) . Columns (5) and (6) contain the equivalent widths (in and the 2 p mA ) errors of that measurement, derived from line and continuum statistics by the method of Herbig & McNally (1999) . Columns (7)È(9) contain velocities, W -values, and 2 p errors for some of the same lines as measured by Allen (1994) at higher resolution (85,000È100,000), on spectrograms obtained in 1989 and 1991.
The Ca II H and K line values in the table refer to the entire line, although it is clearly an unresolved blend of two, as was noted also by Adams, who remarked "" probably complex. ÏÏ In the case of the K line, a rough estimate on the 1998 spectrogram yields the velocities and equivalent widths of the two components as 17 km s~1, 100
for the mA stronger and 9 km s~1, 30 for the weaker. Allen (1994) mA gives velocities of 15.4 and 6.2 km s~1 for these components of H and K.
IC 405 is a peculiar object, in that the reÑection nebulosity di †ers completely in structure from the emission component. There are other oddities, some of which have speculatively been ascribed to the transient association of AE Aur with IC 405 (Herbig 1958) . There is also a radial velocity distinction between the two components of the nebulosity. Georgelin & Georgelin (1970) measured the Ha velocity at 57 points in the H II structure and found a mean velocity (heliocentric) of 19.9 km s~1, with an rms dispersion of 2.2 km s~1. On the other hand, Blitz, Fich, & Stark (1982) found a mean CO radial velocity of 15.0^1.0 km s~1 and noted that indeed "" the CO cloud may not be related to the H II region. ÏÏ The mean velocity from the optical atomic and molecular interstellar lines of AE Aur (Table 1 ) is 14.9^0.3 km s~1, implying that they are formed in the CO/reÑection structure of IC 405 rather than in the H II. The radial velocity of AE Aur itself, on the other hand, is about 59 km s~1, so it is clearly an intruder.
The Hipparcos proper motion of AE Aur is 50.5 mas yr~1 (after correction for solar motion), which at 530 pc (the distance if corresponds to 26.8 AU yr~1. M V \ [4.2) Therefore, during the 54 years between the two observations the line of sight to AE Aur swept across the sky by about 1450 AU (\0.0070 pc), although its net motion with respect to the foreground cloud is unknown. So the ques-EXAMINATION OF INTERSTELLAR SPECTRUM OF AE AUR 811 tion is : was there any signiÐcant change in the interstellar spectrum of AE Aur between the two observations ? That is, is there any structure on that scale in the molecular/dust cloud behind which AE Aur is passing ? Unfortunately, Adams gave only eye estimates of the relative strengths of the lines he measured, so only a comparison of velocities is possible. For the two Ca II lines, AdamsÏs mean velocity is 13.0 km s~1, as compared with the 1998 value of 13.2 km s~1 (Table 1, col. [3] ) for the blend. Given the asymmetry of the lines, which would appear di †erently to linear and nonlinear detectors, there is no persuasive evidence of change in Ca II. Adams gave a mean velocity of 14.0 km s~1 for six molecular lines. It is not apparent to which lines this refers, but if to the six strongest, then the 1998 velocities of those six scatter between 13.5 and 14.7 km s~1, with a mean of 13.8 km s~1. Again, there is no indication that the velocities of these lines have changed in the past half-century. There are too few lines in common between the Allen (1994) observations and the present ones for any conclusion to be drawn.
The other runaway star, k Col (\HD 38666, also type O9.5 V), is only lightly reddened [E(B[V ) \ 0.03] and is not associated with any nebulosity, so it is not as promising a candidate as AE Aur. However, it does have strong interstellar atomic lines in the optical region and a rich atomic and molecular spectrum in the ultraviolet (SoÐa, Savage, & Cardelli 1993) . Unfortunately, k Col was not observed by Adams (1949) , but the structure of the Ca II lines has been measured by Walborn (Shull & York 1977) with moderate spectroscopic resolution at some time prior to 1977 and by Hobbs (1978 Hobbs ( , 1984 . The H and K line structure as reported in those papers, and as measured on the 1998 HIRES spectrogram, is given in Table 2 . (The equivalent widths given there are as measured by me from HobbsÏs plots.)
The Hipparcos proper motion (22.6 mas yr~1 at 740 pc) corresponds to a cross motion of 16.7 AU yr~1. Thus, because of the modest time interval between the early and the present spectroscopy, the line of sight at the distance of k Col has moved only about 370 AU. There is no convincing evidence of change between the two high-resolution sets, but in the case of k Col the test is hardly a critical one.
Such a comparison of simple line shifts between the two epochs is not the ideal way to tackle this question. Probably the most critical comparison would be between the strengths and velocities of weak molecular lines at two widely separate epochs. For AE Aur, the measured equivalent widths in Table 1 will make possible such a comparison at some time in the future. 
